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(54) APPARATUS FOR ATTACHING AND DETACHING TIRE MOLDING DRUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable clamping by 
one drum fixing nut, to reduce labor and the number 
of processes at the time of attachment of a tire 
molding drum and to enhance the concentricity 
between the drum and a main shaft, in an apparatus 
for attaching and detaching the tire molding drum with 
respect to the main shaft of a molding machine main 
body. 

SOLUTION: The nut for clamping the drum to the 
main shaft is attached to the drum in a rotatable 
manner and a tie rod, which is slidable along the axis 
of the drum and fitted in the nut at a first position to 
become integrally rotatable along with the nut and 
detached from the nut at a second position set on the 
side of a molding machine from the first position, is provided and the screw part fitted in 
the nut is provided to the main shaft of the molding machine and a push rod slidable in an 
axial direction is provided in the main shaft and the tie rod can be connected to the push 
rod at the second position. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which detaches and attaches a tire 
shaping drum on the main shaft of a tire making machine. Especially this invention relates to the 
attachment-and-detachment equipment of the tire shaping drum which is performing expanding and 
contracting of a tire shaping drum by reciprocation of a push rod in which it was prepared inside the 
main shaft of a making machine. 
[0002] 

[Description of the Prior Art] In order to equip the main shaft of a making machine with a tire 
shaping drum conventionally, after lifting a drum since the self-weight of a drum is quite large with a 
crane etc. and positioning it correctly on the main shaft of a tire making machine, it is concluded by 
the main shaft of a tire making machine with two or more mounting bolts. In this case, since a 
mounting bolt amounted to 6-10, attachment of a drum and the big force for demounting were 
needed, and that man day was also usually size. Moreover, the degree of the said heart fell by the 
variation in the conclusion force of each mounting bolt etc., and there were troubles, like there is a 
possibility of having a bad influence on the quality of the tire with which the deflection under 
rotation to the shaping drum after attachment is fabricated by being generated. 
[0003] Moreover, the condition that thin shafts were connected between the main shaft sides of a 
making machine a drum side arose having not fixed a drum in the case of attachment and detachment 
of a drum, and there was a possibility of making these shafts deforming. There was a problem that 
workability was very bad and was uneasy-on activity **, for a gap of the core accompanying it. 
Moreover, there was also a problem that the time amount which attachment and detachment of a 
drum take became long. 

[0004] Next, the advanced technology proposed concretely is explained. In JP,56-58847,A, while 
preparing a coupling rod movable to shaft orientations to this main shaft in the main shaft of a tire 
making machine and preparing the connection section with a tire shaping drum in the end of this 
coupling rod, the attachment-and-detachment equipment of the tire shaping drum which connected 
the other end with the source of power which moves this coupling rod to shaft orientations about a 
main shaft is proposed. With this equipment, by lifting a tire shaping drum with a crane etc., making 
the core of a shaping drum, and the core of a main shaft agree mostly, inserting some shaping drums 
in a main shaft, connecting a shaping drum with a coupling rod, operating the source of power in this 
condition, and moving a coupling rod to shaft orientations about a main shaft, a shaping drum is slid 
on a main shaft and attached in a predetermined attaching position. When removing a shaping drum 
from a main shaft, it can demount with a procedure contrary to the time of anchoring. 
[0005] The rotation main shaft of the hollow which is not in the point of a drive shaft in the air and 
this drive shaft in JP,5 8-49234, A at relative rotation impossible and by which wax association was 
carried out, The pin inserted in the drive shaft and the rotation main shaft, and ** which penetrates 
the interior of a drive shaft and a rotation main shaft, The tire making machine quickly equipped 
with connection or the rapid coupler which carries out a deconcatenation is proposed in the link 
mechanism which engaged the end with each segment of the body of a drum, and engaged the other 
end with the rotation main shaft, the link driving means which operates this link mechanism, and ** 
and a link driving means. With this making machine, in order for the connection of a rapid coupler or 
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the deconcatenation which connects attachment and detachment, and ** and the link driving means 
of the pin which inserts attachment and detachment of a drum in a rotation main shaft and a drive 
shaft to perform, by easy actuation, a drum can be attached in the body of a tire making machine, or 
can be demounted. 

[0006] How the tire shaping drum proposed by JP,60-135238,A should cling By connecting the end 
of the rod inserted in in the body of a drum with the inner shaft linked to the driving shaft by the side 
of a tire making machine on which it can be slid, among these making said rod move to shaft 
orientations through a shaft In the means of attachment of the tire shaping drum made to expand and 
contract said body of a drum Make an axis in agreement, join together, move the inner shaft linked to 
a driving shaft to the end side of the rod inserted in in the body of a drum, and it contacts. The 
through tube formed in the axis section of a rod is made to penetrate a rod with **** from the other 
end side of a rod, and it screws on with the tip of the inner shaft connected with a driving shaft in 
this condition. 
[0007] 

[Problem(s) to be Solved by the Invention] In JP,56-58847,A, since the advantage that the effort of 
anchoring can be mitigated and it can work in a short time since the shaping drum is attached by 
moving a coupling rod to the shaft orientations of a main shaft is not fixed according to **** of a 
certain thing etc., a problem will arise about the anchoring reinforcement to the main shaft of the 
body of a making machine of a tire shaping drum etc. 

[0008] In JP,58-49234,A, although anchoring removal to the body of a tire making machine is 
possible in a drum at easy actuation since the connection of a rapid coupler or the deconcatenation 
which connects attachment and detachment, and ** and the link driving means of the pin which 
inserts attachment and detachment of a drum in a rotation main shaft and a drive shaft performs, 
since it does not fix using **** etc., a problem will arise about the anchoring reinforcement of a 
drum etc. like an above-mentioned case. 

[0009] Moreover, in JP,60-135238,A, since the rod is fixed to an inner shaft using a rod with ****, 
anchoring of a tire shaping drum becomes easy, but since the immobilization with a rod with **** is 
immobilization of only the core of a drum, although the perimeter section of a drum is fixed to the 
body of a making machine, it will need two or more lockscrews separately, and becomes what has a 
complicated drum exchange activity. 

[0010] Then, this invention improves further attachment-and-detachment equipment and the 
attachment-and-detachment approach of a tire shaping drum by the above-mentioned advanced 
technology, and is easy to detach and attach, and makes it a technical problem to offer the 
attachment-and-detachment equipment of the tire shaping drum which enables immobilization it is 
high and certain and strong it is [ immobilization ] the degree of the said heart while it solves the 
trouble in the conventional technique mentioned above. 
[0011] 

[Means for Solving the Problem] In the equipment which detaches [ according to this invention ] and 
attaches a tire shaping drum on the body of a making machine in order to attain the above-mentioned 
technical problem to said drum The nut which concludes this drum on said main shaft can be 
attached pivotable, and it can slide along with the axial center of this drum. Fit into said nut in the 1st 
location, and it becomes pivotable at this nut and one. The tie rod made as [ separate / in the 2nd 
location by the side of a making machine / from this 1st location / fitting with said nut ] is prepared. 
On the main shaft of said making machine The thread part which fits into said nut is prepared, the 
push rod which can be slid to shaft orientations is prepared in the interior of this main shaft, and the 
attachment-and-detachment equipment of the tire shaping drum characterized by constituting so that 
connection to shaft orientations of said tie rod may be attained in said 2nd location at this push rod is 
offered. By such configuration, since conclusion becomes possible with one nut for drum 
immobilization to the body of a making machine about a tire formation drum, the effort and man day 
at the time of attachment of a drum can be reduced. Moreover, since the bolting torque on a 
periphery also becomes uniform, a drum, a main shaft, and the degree of the quantity said heart of a 
between are realizable. Moreover, breakage of the shaft for concluding a push rod and the degree fall 
of the said heart can be prevented after immobilization of a drum. 

[0012] It is characterized by making it make shaft orientations connect said tie rod with said push 
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rod by forming a male screw at the tip by the side of the body of a making machine of said tie rod, 
forming the female screw which can be screwed in this male screw at the tip of a drum side of said 
push rod, and rotating said tie rod in said 2nd location. Thereby, since the conclusion to the body of a 
making machine of a drum and association of a push rod and a tie rod become possible by rotation of 
the same tie rod, the improvement in workability and compaction of drum swap time are attained. 
[0013] With the making machine side of said tie rod, control units, such as a polygon or a spline, are 
formed in the point of the opposite side, and it is characterized by constituting so that this tie rod can 
be rotated by the tool. Thereby, attachment and detachment of a drum are attained by one kind of 
tool, without using together the driving force of the body of a tire making machine. It is 
characterized by making it make a shaping drum expand and contract by slide actuation of the shaft 
orientations of said push rod which said tie rod was connected with the expanding-and-contracting 
means of a tire shaping drum, and was connected with this tie rod. Said expanding-and-contracting 
means is characterized by including the link mechanism or taper cone device connected with said tie 
rod. 

[0014] Carried out sleeve fitting at the periphery of said tie rod, and said nut has fitted into the 
periphery of this sleeve mutually at rotation impossible. In said tie rod, it has a noncircular-section 
part at a part of the shaft orientations. The bore hole of said sleeve It is characterized by for the part 
of the noncircular section which makes mutual rotation impossible, and the part of the circular cross 
section which permits the mutual rotation between the noncircular-section parts of said tie rod 
adjoining, and forming them between the noncircular-section parts of said tie rod. 
[0015] It is in the condition which said tie rod has the heights which became large [ a path ] on the 
way, these heights fitted in possible [ a slide ] to the hole of the shaft orientations of the main boss of 
said drum, and the follower sleeve was prepared between these heights and said sleeve, and 
concluded said tie rod to said push rod, and is characterized by fixing said follower sleeve between 
the heights of said tie rod, and said sleeve. It is characterized by connecting said link mechanism or 
the taper cone device with said follower sleeve. 

[0016] One or more gage pins parallel to this axial center are prepared in the location which is 
distant from an axial center to one side of said drum and said main shaft, the hole or slot which can 
engage with this gage pin, respectively is established in another side, and it is characterized by 
performing positioning between both for said drum at said main shaft at the time of wearing. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to an accompanying drawing. Drawing 1 is the sectional view showing the 
whole attachment-and-detachment equipment configuration of the tire shaping drum of this 
invention. The tire shaping drum 10 is attached in the main shaft 50 by the side of the body of a 
making machine removable at this heart so that it may explain to a detail later. 
[0018] The tire shaping drum 10 has the main boss 12 in the air. As for edge 12a by the side of the 
attachment to this boss's 12 end 50, i.e., the main shaft of the body of a making machine, hollow 12b 
annular for the path to be large (for this not to be design top need improper decision), and hold the 
nut 14 for drum immobilization pivotable inside by a diagram is formed. Male screw section 14b 
which can screw the nut 14 for drum immobilization in circular flange 14a held in a boss's 12 
annular hollow 12b and female screw section 50a of a main shaft 50 is formed in one. The nut 14 for 
drum immobilization is held pivotable to a boss 12 by fixing the edge face-plate 16 to the end face 
by the side of a boss's 12 main shaft 50 with two or more screw threads 18. That is, flange 14a of the 
nut 14 for drum immobilization is held with some clearances between extent which permits rotation 
of a nut between a boss's 12 annular hollow 12b, and the edge face-plate 16. 
[0019] At least one gage pin 20 which penetrates the edge face-plate 16 and projects in shaft 
orientations to the main shaft 50 side of the body of a making machine is fixed and formed in a 
boss's 12 edge 12a in the location distant from the core. Therefore, in case a main shaft 50 is 
equipped with a drum 10, the location of the hand of cut to the main shaft 50 of a drum 10 is 
regulated by inserting a gage pin 20 in hole [ of the shaft orientations by the side of the main shaft 50 
established corresponding to the gage pin 20 ], slot, or notch 50b. The end face by the side of the 
drum 10 of a main shaft 50 and the field by the side of the main shaft 50 of the edge face-plate 16 are 
formed so that field contact may be mutually carried out at the time of wearing of a drum 10. In 
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addition, an inlaw may be prepared in the contact surface in this case. 

[0020] The tie rod 22 is formed in through tube 12c of a boss's 12 shaft orientations movable to shaft 
orientations by predetermined within the limits. That is, it becomes the location which the tie rod 22 
is moving [ as opposed to / in the location shown in drawing 1 which contacts 12d of steps to which 
it has heights which became large / a tie rod 22 / of a path / 22a, and the path of through tube 12c 
became / these heights 22a / slightly and small / a boss 12 ] to the main shaft 50 side most. 
Moreover, in a boss's 12 main shaft 50, the edge of the opposite side is closed by the clasp 24, the 
back end section of the main shaft 50 of a tie rod 22 and the opposite side has penetrated this clasp 
24, and attachment control unit 22b of polygons, such as a rectangular head and a hexagon head, or a 
spline is formed for the cross section for operating a tool into this part. 

[0021] Fitting of the follower sleeve 26 is carried out to the main shaft 50 side from heights 22a of a 
tie rod 22, and the sleeve 28 has fitted into a main shaft 50 side further, the follower sleeve 26 carries 
out the operation which expands and contracts a drum like the after-mentioned ~ it is. Moreover, like 
the after-mentioned, a sleeve 28 collaborates with a tie rod 22, and rotates the nut 14 for drum 
immobilization. 

[0022] Next, the rolling mechanism of the nut 14 for drum immobilization is explained. Drawing 2 
expands and shows the nut 14 for drum immobilization and sleeve 28 in a part of II in drawing 1 . 
Key 28a is formed in the outer-diameter part of a sleeve 28 at shaft orientations, and when this key 
28 engages with key-seat 14c of the bore part of the nut 14 for drum immobilization, a sleeve 28 and 
the nut 14 for drum immobilization are combined with relative rotation impossible. 
[0023] On the other hand, as the bore part of a sleeve 28 is shown in drawing 2 , the opposite side is 
formed by the main shaft 50 side with which a main shaft 50 side is formed as circular cross-section 
28b, and adjoins this as polygonal cross-section (as shown in drawing 2 , they are six square shapes) 
28c. The bore of circular cross-section 28b is formed so that it may become large [ of 6 square-shape 
cross-section 28c / of an outside profile ] to whether it is equal to a path, or small. 
[0024] Moreover, from this 6 square-shape cross-section 22c, partial 22c of 6 square-shape cross 
section which can fit into 6 square-shape cross-section 28c of a sleeve 28 is formed in the location 
near some shaft orientations of a tie rod 22, i.e., the tip by the side of a main shaft 50, the main shaft 
50 side serves as a shank which became still smaller [ a path ], and 22d of male screws is formed at 
that tip. 22d of this male screw can be screwed in female screw 52a formed at the tip of the drum 10 
side of the push rod 52 prepared in shaft orientations movable along with the medial axis at the main 
shaft 50. 

[0025] As mentioned above, a tie rod 22 makes the nut 14 for drum immobilization, as for rotation of 
a tie rod 22, rotate propagation and the nut 14 for drum immobilization through a sleeve 28, as (a) of 
drawing 3 shows, when it is in the location where it is movable to shaft orientations, and the part of 6 
square-shape cross-section 22c of a tie rod 22 fits into 6 square-shape cross-section 28c of a sleeve 
28 to a boss's 12 through-tube 12c (i.e., when it is in the field shown by 28c of drawing 2 ). When a 
tie rod 22 moves to a main shaft 50 side and the part of 6 square-shape cross-section 22c is in 
circular cross-section partial 28b of a sleeve 28 (i.e., when it is in the field shown by 28b of drawin g 
2 ), as (b) of drawing 3 shows, a tie rod 22 rotates freely about a sleeve 28, and rotation of a tie rod 
22 does not get across to the nut 14 for drum immobilization. 

[0026] Next, the expanding- and-contracting device of a drum 10 is explained. It is one side, and the 
drum flange 30 which makes the periphery of a drum 10 is supported by the boss 12 by two or more 
guide rods 32 prepared so that it might become elastic radial, it is another side and is connected with 
the link 34 for expanding and contracting. The link 34 for expanding and contracting consists of arm 
34a by which the end was pivoted by the drum flange 30 and the other end was pivoted in moving 
part 36, and arm 34b in which the other end was pivoted by the fixed part of a boss's 12 periphery by 
pivoting an end in the interstitial segment of this arm 34. 

[0027] Moving part 36 is movable to shaft orientations in the predetermined range while being 
combined with the follower sleeve 26. Namely, the shank of moving part 36 has fitted into hole 12e 
of the shaft orientations prepared in a boss's 12 side-attachment- wall section, and moving part 36 is 
as movable as the follower sleeve 26 to shaft orientations in one within the limits of the shaft 
orientations of hole 12e. And as shown in drawing 1 , when the shank of moving part 36 is in the 
main shaft 50 side of hole 12e, the drum flange 30 is in the reduced condition, and when the shank of 
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moving part 36 moves leftward [ of drawing 1 ], the drum flange 30 is expanded by the link 34. 
[0028] Since in actually expanding and contracting a drum 10 it is carried out where a tie rod 22 and 
a push rod 52 are connected, expanding and contracting of a drum 10 are performed by carrying out 
both-way migration of the push rod 52 by the drive which the body side of tire shaping equipment 
does not illustrate. The attachment-and-detachment approach of the tire shaping drum of following 
this invention is explained with reference to drawing 4 - drawing 9 . 

[0029] Drawing 4 shows the condition before equipping the main shaft 50 by the side of the body of 
a making machine with a drum 10. A drum 10 is in the condition of diameter reduction, and a tie rod 
22 is in the condition of having slid leftward [ of drawing ]. In this condition, a drum 10 is made into 
suspension with a crane etc. (not shown), and a drum 10 is moved to the main shaft 50 side by the 
side of the body of a making machine so that an axis may be doubled. In addition, gage pin 20 fang- 
furrow 50b is aimed at by rotating a main shaft 50 in this case. 

[0030] Drawin g 5 shows the condition that the gage pin 20 by the side of a drum 10 was inserted in 
slot 50b by the side of a main shaft 50. While the sleeve 28 which has fitted into the right end section 
of drawing of a tie rod 22, i.e., the edge by the side of a main shaft 50, is inserted in screw-thread 
pore 50a of a main shaft 50 at this time, it comes to the location which the right end section of 
drawing of the nut 14 for drum immobilization, i.e., the edge by the side of a main shaft 50, ****s, 
and contacts the opening edge of pore 50a. Moreover, in this location, as shown in drawing 3 (a), 6 
square-shape cross-section section 22c of a tie rod 22 is located in field 28c of 6 square-shape cross 
section of a sleeve 28. Therefore, the nut 14 for drum immobilization is rotated through a sleeve 28 
by rotating control unit 22b of the polygon which exists at the tip projected from the boss 12 using 
air tools, such as a striking wrench, or other suitable tools (not shown) in the left end section of 
drawing of a tie rod 22. Thereby, the conclusion to screw-thread hole 50a of the main shaft of the nut 
14 for drum immobilization is started. 

[0031] Drawing 6 shows the condition of the main shaft of the nut 14 for drum immobilization of a 
drum 10 having ****ed, and having been concluded by hole 50a. When a drum 10 moves to a main 
shaft side gradually with rotation of the nut 14 for drum immobilization, it becomes tight completely 
and conclusion is completed, it will be in the condition that field contact of the edge face-plate 16 by 
the side of a drum 10 and the end face of a main shaft 50 was carried out, and a drum 10 will be in 
the condition of having been fixed to the main shaft 50. 

[0032] In drawing 7 , it is made to slide so that a tie rod 22 may be stuffed into a right [ of drawing ] 
50, i.e., main shaft, side, and shank 22c of 6 square-shape cross section of a tie rod 22 shows the 
condition that you made it located in the field of circular cross-section pore 28b of a sleeve 28. 
Thereby, a tie rod 22 and the nut 14 for drum immobilization will be in the condition that the edge 
went out, rotate a tie rod 22 again after this, and thrust 22d of male screws in the right end section of 
a tie rod 22, i.e., the edge by the side of a main shaft 50, into ****** 52a of the push rod 52 by the 
side of the body main shaft of a making machine. In addition, a push rod 52 rotates. At this time, 22d 
of male screw sections at the right end of a tie rod 22 penetrates the hole at the right end of a sleeve 
28, and they are moving to the push-rod 52 side. 

[0033] In drawing 8 , by thrusting 22d of male screws of a tie rod 22 into ****** 52a of a push rod 
52, the follower sleeve 26 on a tie rod 22 is positioned between heights 22a of the path of a tie rod 
22, and a push rod 52, and a tie rod 22 and a push rod 52 are fixed, while being combined with shaft 
orientations. In addition, in contact with the left end of a push rod 52, as for the right end of a sleeve 
28, a sleeve 28 is also fixed about a tie rod 22. This completes the activity which equips with the tire 
shaping drum 10 to the main shaft 50 of the body of a making machine. 
[0034] Drawing 9 shows the actuation which expands and contracts a drum. By making shaft 
orientations carry out slide actuation of the push rod 52 by the side of the body of a making machine, 
a tie rod 22, a sleeve 28, and the follower sleeve 26 carry out slide actuation in one at shaft 
orientations. Thereby, when these members carry out slide migration in the location of most left- 
hand side, i.e., the main shaft 50 and the opposite side of the body of a making machine, as shown in 
drawing 9 , the drum flange 30 will be in the condition of having expanded the diameter, through a 
link mechanism 34. On the other hand, when these members carry out slide migration at the location 
of most right-hand side, i.e., the main shaft 50 side of the body of a making machine, as shown in 
drawing 8 , the drum flange 30 will be in the condition of having reduced the diameter. Thus, while 
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operating a link mechanism 34 and performing expanding-and-contracting actuation of the drum 
flange 30, a guide rod 32 is also expanded and contracted in coincidence. 
[0035] What is necessary is just to do an activity contrary to the procedure of drum wearing 
mentioned above, when removing a drum 10 from the body of a making machine in order to 
exchange the tire shaping drum 10. That is, hard flow is made to rotate a tie rod 22 for a drum flange 
in the state of diameter reduction, and a tie rod 22 is removed from a push rod 52. Subsequently, 
slide migration of the tie rod 22 is carried out leftward [ of drawing ], and it considers as the 
condition that the tie rod 22 was connected with the nut 14 for drum immobilization through the 
sleeve 28. In this condition, a tie rod 22 is rotated in the direction contrary to the time of wearing, the 
nut 14 for drum immobilization is removed from the main shaft 50 of the body of a making machine, 
it is making it move leftward, where a drum 10 is hung with a crane etc. (not shown), and removal 
from the body of a making machine completes a drum 10. In addition, when nut 14 the very thing for 
drum immobilization is demounted and there is the need for exchange, the edge face-plate 16 is 
demounted according to **** 18. 

[0036] As mentioned above, although the operation gestalt of this invention was explained to the 
detail with reference to the accompanying drawing, this invention is not limited to the above- 
mentioned operation gestalt, and it should care about that various gestalten, deformation, correction, 
etc. are possible to the pneuma of this invention thru/or within the limits. 
[0037] 

[Effect of the Invention] According to this invention which was explained above, since a tire 
formation drum can be concluded with one nut for drum immobilization to the body of a making 
machine, the effort and man day at the time of attachment of a drum can be reduced. Moreover, since 
the bolting torque on a periphery also becomes uniform, the main shaft of a drum and the degree of 
the quantity said heart of a between are realizable. Breakage of the shaft for concluding a push rod 
and the degree fall of the said heart can be prevented after immobilization of a drum. 
[0038] Since a drum fixed form and push-rod conclusion become possible by rotation of the same tie 
rod, the improvement in workability and compaction of drum swap time are attained. Driving force 
of the body of a tire making machine is not used together, and attachment and detachment of a drum 
are attained by one kind of tool. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] With the equipment detached and attached on the body of a making machine, a tire 
shaping drum to said drum The nut which concludes this drum on said main shaft can be attached 
pivotable, and it can slide along with the axial center of this drum. Fit into said nut in the 1st 
location, and it becomes pivotable at this nut and one. The tie rod made as [ separate / in the 2nd 
location by the side of a making machine / from this 1st location / fitting with said nut ] is prepared. 
On the main shaft of said making machine Attachment-and-detachment equipment of the tire 
shaping drum characterized by constituting so that the thread part which fits into said nut may be 
prepared, the push rod which can be slid to shaft orientations may be prepared in the interior of this 
main shaft and connection to shaft orientations of said tie rod may be attained in said 2nd location at 
this push rod. 

[Claim 2] Equipment according to claim 1 characterized by making it make shaft orientations 
connect said tie rod with said push rod by forming a male screw at the tip by the side of the body of a 
making machine of said tie rod, forming the female screw which can be screwed in this male screw 
at the tip of a drum side of said push rod, and rotating said tie rod in said 2nd location. 
[Claim 3] Equipment according to claim 1 or 2 characterized by constituting so that control units, 
such as a polygon or a spline, may be formed in the point of the opposite side with the making 
machine side of said tie rod and this tie rod can be rotated by the tool. 

[Claim 4] Said tie rod is equipment given in any 1 term of claims 1-3 characterized by making it 
make a shaping drum expand and contract by slide actuation of the shaft orientations of said push 
rod which was connected with the expanding-and-contracting means of a tire shaping drum, and was 
connected with this tie rod. 

[Claim 5] Said expanding-and-contracting means is equipment according to claim 4 characterized by 
including the drum expanding-and-contracting means by the link mechanism or taper cone device 
connected with said tie rod. 

[Claim 6] Carried out sleeve fitting at the periphery of said tie rod, and said nut has fitted into the 
periphery of this sleeve mutually at rotation impossible. In said tie rod, it has a noncircular-section 
part at a part of the shaft orientations. The bore hole of said sleeve Equipment given in any 1 term of 
claims 1-5 characterized by for the part of the noncircular section which makes mutual rotation 
impossible, and the part of the circular cross section which permits the mutual rotation between the 
noncircular-section parts of said tie rod adjoining, and forming them between the noncircular-section 
parts of said tie rod. 

[Claim 7] It is equipment according to claim 6 characterized by being in the condition which said tie 
rod has the heights which became large [ a path ] on the way, these heights fitted in possible [ a 
slide ] to the hole of the shaft orientations of the main boss of said drum, and the follower sleeve was 
prepared between these heights and said sleeve, and concluded said tie rod to said push rod, and 
fixing said follower sleeve between the heights of said tie rod, and said sleeve. 
[Claim 8] Said link mechanism or a taper cone device is equipment according to claim 7 
characterized by connecting with said follower sleeve. 

[Claim 9] Equipment given in any 1 term of claims 1-8 characterized by preparing two or more gage 
pins parallel to this axial center in the location distant from the axial center, establishing the hole or 
slot which can engage with this gage pin, respectively in another side, and performing positioning 
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between both for said drum to one side of said drum and said main shaft at said main shaft at the 
time of wearing. 

[Claim 10] Equipment given in any 1 term of claims 1-9 characterized by preparing one or more 
gage pins parallel to this axial center in one side of said drum and said main shaft in the location 
distant from the axial center, establishing the pin hole or slot which can fit into said gage pin in 
another side, and positioning the hand of cut between both for said drum on said main shaft at the 
time of wearing. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the whole attachment-and-detachment equipment 
configuration of the tire shaping drum of this invention. 

[Drawing 2] They are the nut for drum immobilization, the sectional view (a) of a sleeve, a left side 

view (b), and its right-hand side diagram (c). 

[Drawing 3 ] It is drawing for explaining actuation of a tie rod. 

[Drawing 4] The condition in each phase of the attachment-and-detachment approach of the tire 
shaping drum of this invention and before wearing is shown. 

[Drawing 5 ] The positioning condition over the main shaft of a tire shaping drum is shown. 

[Drawin g 6] The conclusion condition of the nut for drum immobilization is shown. 

[Drawing 7] The condition that the edge of a tie rod and the nut for drum immobilization went out is 

shown. 

[Drawing 8] The condition of thrusting the tie rod into the push rod is shown. 
[Drawing 9] Expanding-and-contracting actuation of a drum flange is shown. 
[Description of Notations] 
10 — Tire formation drum 
12 - Boss 

14 — Nut for drum immobilization 

16 — Edge face-plate 

20 — Gage pin 

22 - Tie rod 

26 — Follower sleeve 

28 » Sleeve 

50 — Main shaft 

52 ~ Push rod 

[Translation done.] 
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